Gallbladder agenesis (GA) is a rare congenital anomaly of the biliary system often associated with other congenital abnormalities. Patients become symptomatic in 23% of cases (Richards et al., 1993) . GA is often misinterpreted as other diseases, therefore, leading to unnecessary surgery. Many of these patients develop a typical symptomatology of cholelithiasis that leads them to operating theatre. If an operative procedure is done, it is better to remain at the level of laparoscopy because further surgical investigation may lead to detrimental biliary tract injuries (Waisberg et al., 2002) . We present a case of GA, diagnosed by magnetic resonance with cholangiopancreatography.
Introduction
Gallbladder agenesis (GA) is a very rare anatomical abnormality first reported by Lemery in 1707 or by Bergman in 1702 (Wilson and Deitrick, 1986) . The incidence in the general population is reported as 13-65 cases/100 000 (Latimer et al., 1947) . In clinical series, the incidence is 0.007-0.0027%, while in autopsy series it is 0.04-0.13%. GA may be associated with other system malformations as gastrointestinal, genitourinary, cardiovascular, musculoskeletal or some congenital syndromes. Once a surgeon meets such a situation, it is wiser to do nothing further in the operating theatre and to try to establish the accurate diagnosis postoperatively mainly by using MRCP (magnetic resonance cholangiopancreatography) (Adusumilli and Siegelman, 2002) .
Patients become symptomatic in 23% of cases, and GA will almost always be misinterpreted as cholecystitis with cystic duct obstruction or as sclero-atrophic gallbladder, therefore, leading to unnecessary surgery (Malde, 2010) .
It is difficult to establish a correct preoperative diagnosis of GA in symptomatic patients because of the nonspecific nature of the symptoms.
Case report
A 33-year-old female patient was admitted to clinic for upper abdominal pain, bloating, and dyspepsia for the last one month. Her blood pressure and pulse rate were regular and her body temperature was normal. Results of all hematological and biochemical investigations were within normal limits.
Ultrasonic investigation revealed a sclero-atrophic gallbladder with a normal biliary tree (Figure 1 ). According to these findings, it was decided to perform a laparoscopic cholecystectomy. On laparoscopy, the gallbladder could not be visualized from the junction of the left and right hepatic ducts until it disappeared behind the second part of the duodenum. We did not find any evidence of a gallbladder, cystic duct or cystic artery. In order to prevent biliary tract injury, we decided to complete operation for further diagnostic investigation. The patient was discharged on the first postoperative day. The MRCP showed the absence of gallbladder ( Figure 2 ). The patient underwent medical treatment with complete control of symptoms.
Discussion
GA is an extremely rare condition with an incidence of 0.007-0.0027%. Several studies have revealed a strong familial association with this condition. Any defect in the developmental process leads to the agenesis of gallbladder. This anomaly is transmitted as non-sex linked trait with variable penetration the actual incidence is not known (Gilbert, 1997; Gotohda et al., 2000) .
The gallbladder develops from the caudal part of the hepatic diverticulum in the fourth week of embryonic life. There are two theories regarding non-development of the gallbladder. According to one theory, the hepatic diverticular bud of the foregut fails to develop properly into gallbladder and cystic duct. The other theory holds that, following solid-phase development, there is a failure of recanalization of cystic duct and gallbladder. Isolated GA results when the cystic bud does not develop (Bennion et al., 1988) .
GA is associated with other malformations in several systems in 40-65% (Zheng et al., 2010) . In a review of autopsies in 29 cases, 13 had malformations in the genitourinary/reproductive system, 8 had cardiovascular and skeletal system malformations, 5 had abnormalities in the anterior abdominal wall and in the remaining 3 cases the GA was alone (Muguruma et al., 2001 ). There may be a familial tendency. The GA is associated with congenital syndromes as cerebrotendinous xanthomatosis and the G-syndrome, Klippel-Feil syndrome and trisomy 18. Some authors reported GA as a result of thalidomide therapy. GA may be inherited with a non-sex-linked heredity, with several familial cases observed, including across two generations (Cabajo Caballero et al., 1997) .
GA itself has no characteristic symptomatology. Clinically, 3 groups of GA presentation were reported by Bennion et al. in 1988: 1) Multiple foetal anomalies (15-16%): These patients invariably die in the perinatal period due to associated anomalies and GA was only recognized at autopsy. Most frequently encountered were cardiovascular, gastrointestinal, genitourinary, anterior abdominal wall, and central nervous system anomalies. In this group, GA is only a trivial anomaly. 2) Asymptomatic group (35%): GA was discovered either at autopsy, at laparotomy for unrelated diagnosis or by screening the family members of patients known to have GA. These patients do not have symptoms of the biliary tract. 3) Symptomatic group (50%): This major group presents in the 4 th or 5 th decades and this is usually an isolated anomaly. In the symptomatic group, common signs are chronic right upper quadrant pain (90%), dyspepsia (30%), nausea and vomiting (66%), fatty food intolerance (37%), and jaundice (35%) (Malde, 2010) . The possible mechanisms of symptoms include primary duct stone, biliary dyskinesia or non-biliary disorders. Biliary dyskinesia may be due to a spasm of the Oddi sphincter and is associated with increased pressure in the common bile duct. Possible causes of the pain in GA include biliary dyskinesia, adhesions in the gallbladder fossa, or periportal adhesions. The lysis of these adhesions at operation is the main cause that this pain is resolved postoperatively (Chan et al., 1997) .
The use of imaging modalities in order to diagnose GA has some advantages and disadvantages that should be kept in mind
Ultrasonography is the method of choice for the diagnosis of cholelithiasis or common bile duct stones with a sensitivity of 95-98%. Shadowy opacities misdiagnosed as stones can be due to intestinal gas artefacts or duodenum, subhepatic peritoneal folds (O'Sullivan et al., 1987) .
MRCP (magnetic resonance cholangiopancreatography) is a non-invasive and well demonstrated imaging method in the evaluation of the biliary tract. As it does not require contrast material to visualize the bile, it is not compromised by biliary stasis. It can then demonstrate an excluded and/or ectopic gallbladder. Preoperative MRCP should be considered in cases in which ultrasound suggests non-visualization of the gallbladder before any decision to operation.
Conclusion
GA is a very rare condition with no specific symptoms. It is associated with malformations of other systems and it seems that there is a "familiar tendency".
In conclusions, GA should be kept in mind whenever the gallbladder is improperly visualized in routine imaging methods in patients with biliary-type pain.
MRCP technique may not yet replace ultrasound as the gold standard of acute gallbladder imaging but it revealed an ideal complementary study to inconclusive ultrasonographic studies. The correct preoperative diagnosis of GA is fundamental to avoid a needless surgical exploration, which might be risky.
When laparoscopic surgery is done, further surgical procedures should be abandoned in order to prevent injuries and the patients must undergo postoperative investigation.
